Function and regulation of the acid and neutral trehalases of Mucor rouxii.
Two different trehalose-hydrolysing activities, known as acid or non-regulatory trehalases, and neutral or regulatory trehalases, have been recognised in a number of fungal species. The true role of these apparently redundant hydrolases remained obscure for many years. However, recent evidence suggests that neutral trehalases would be specialised in the mobilisation of cytosolic trehalose, while acid trehalases would only hydrolyse extracellular trehalose. Results obtained with Mucor rouxii, a Zygomycete initially thought to possess only neutral trehalase activity, reinforced this hypothesis. M. rouxii grows efficiently in trehalose as the sole carbon source. Trehalose-grown or carbon-starved cells exhibit a high trehalase activity of optimum pH 4.5, bound to the external surface of the cell wall, in contrast with the neutral (pH 6.5) trehalase, which occurs in the cytosol. Other differences between the neutral and the acid trehalases are the temperature optimum (35 degrees C and 45 degrees C, respectively) and thermal stability (half-life of 2.5 min and 12 min at 45 degrees C, respectively). The neutral trehalase, but not the acid trehalase, is activated in vitro by cAMP-dependent phosphorylation, stimulated by Ca2+, and inhibited by EDTA. It shows maximal activity at germination and decreases as growth proceeds. In contrast the activity of the acid trehalase is totally repressed in glucose-grown cultures and increases upon exhaustion of the carbon source, and is strongly induced by extracellular trehalose.